Glutamate neurotoxicity is independent of calpain I inhibition in primary cultures of cerebellar granule cells.
Glutamate-induced neurotoxicity and calpain activity were studied in primary cultures of rat cerebellar granule neurons and glial cells. Calpain activation, as monitored by quantitative immunoblotting of spectrin, required micromolar concentrations of Ca2+ in neuronal homogenates (calpain I) and millimolar Ca2+ concentrations in glial homogenates (calpain II). Glutamate-induced toxicity and calpain activation were observed in neuronal, but not in glial, cultures. In neurons, calpain I activation by glutamate was dose-dependent and persisted after withdrawal of neurotoxic doses of glutamate. Natural (GM1) and semisynthetic (LIGA4) gangliosides or the glutamate receptor blocker MK-801 prevented calpain I activation and delayed neuronal death elicited by glutamate. GM1 and LIGA4 had no effect on calpain I activity in neuronal homogenates, however. Furthermore, two calpain I inhibitors (leupeptin and N-acetyl-Leu-Leu-norleucinal) prevented glutamate-induced spectrin degradation, but failed to affect glutamate neurotoxicity. These results thus suggest that glutamate-induced neurotoxicity is independent of calpain I activation.